/V ^- (±9*86 a /ho 
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Sir: 

I, Takayuki Yamamoto, hereby declare and state: 
THAT I am a citizen of JAPAN; 

THAT I have graduated, witha Master's degreeih Engineering from Shizuoka University, 
Department of Industrial Chemistry in March 1984; 

THAT r have been employed by Nitto Denko Corporation since April 1 984, where I hold 
a position as Chief Researcher in Production Engineering Development Center of the Company; 

THAT 1 am a co-inventor of the invention described and claimed in the above-identified 
application; 

THAT 1 am familiar with the prosecution of the above-identified application; and 
TH AT the experimentation set forth below was conducted by me or under my direct 
supervision. 
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I hereby submit experimental data showing unexpectedly superior results from the 
claimed composite metal hydroxide. The claimed composite metal hydroxide exhibits 
unexpectedly superior effects as shown from the following comparative experiments which were 
conducted using metal hydroxides other than the claimed specific metal hydroxide. 

Experiment 1 (Comparison) 

50 parts by weight of polypropylene having a density of 0.9 g/cm 3 and a 230°C melt flow 
rate of 4, 50 parts by weight of an ethylene/propylene elastomer having a JIS-A hardness of 69, 
and 100 parts by weight of Al 2 0 3 nH 2 0 (average particle diameter: 0.6 urn) were kneaded by 
means of a kneading machine equipped with roller type blades (trade name "Labo Piastomiir, 
manufactured by Toyo Seiko Seisaku-Sho, Ltd.) at a temperature of 1 S0°C. Subsequently, the 
resulting mixture was formed into a sheet having a thickness of 0.5 mm and a diameter of 80 mm 
with* hot platen press heated at 1 80°C. 

This sheet was placed in a pressure vessel and held in a 150°C carbon dioxide gas 
atmosphere for 10 minutes at an elevated pressure of 15 MPa to thereby impregnate the sheet 
with carbon dioxide. After 1 0 minutes, the pressure was abruptly lowered to obtain an expanded 
material consisting of the olefin polymers. This expanded material had a degree of expansion of 
1 .4 times. 
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Experiment 2 rComp arknn) 

An expanded materia) was obtained in the same manner as in Experiment , above, except 
■ha. A l!0j .nH ; 0 (average partide diameten 8.0 urn) was used in piace of AlrfVmfcO <ave rag e 
particle diameter: 0.6 um). 



This expanded material had a degree of expansion of 2.2 



times. 



Experimen t 3 (Compflrknt.) 

An expanded material was obtained in the same manner as fa Experiment 1 above, except 
that A1 2 CV„H 2 0 (average particle diameter: 25 am) was used in place of Al^-nH^' (average 
particle diameter: 0.6 ^im). 

This expanded material had a degree of expansion of 6 times. 
Experiment 4 (Invention) 

An expanded material was obtained in the same manner as in Experiment 1 above, except 
that MgONiO.H 2 0 (average particle diameter: 0.7 um) was used in place of Al 2 (VnH 2 0 
(average particle diameter: 0.6 urn). 

This expanded material had a degree of expansion of 33 times. 
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The foHowing addiHona. comparative expend were conduced ,o demonstrate ,„ a , 
the effect of the present invention is no. obtained by the hydrated metal compounds taught in 
Nakae. 



Experiment 5 fComnari^n) 

50 parts by weight of polypropylene having a density of 0.9 gW and a 230°C melt flow 
rate of 4, 50 parts by weight of an ethylene/propylene elastomer having a JIS-A hardness of 69, 
and 100 parts by weight of hydrotalcite (6MgO.Al 2 03.H 2 0)(manufacrured by Kyowa Chemical 
Industry Co., average particle diameter: 0.5 urn) were kneaded by means of a kneading machine 
equipped with roller type blades (trade name "Labo Plastomill", manufactured by Toyo Seisaku- 
Sho, Ltd.) at a temperature of 1 80°C. Subsequently, the resulting mixture was formed into a 
sheet baving a thickness of 0.5 mm and a diameter of 80 mm with a hot platen press heated at 
180°C. 

This sheet was placed in a pressure vessel and held in a 1 50°C carbon dioxide gas 
atmosphere for 1 0 minutes at an elevated pressure of 1 5 MPa to thereby impregnate the sheet 
with carbon dioxide. After 1 0 minutes, the pressure was abruptly lowered to obtain an expanded 
material consisting of the olefin polymers. This expanded material had a degree of expansion of 
5.6 times. 
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Experimen t 6 (Comp arison) 

An expanded materia, was obtained in the same manner as in Experiment 5 above, except 
that basic magnesium carbonate (3M 8 C03.Mg(OH) 2 .3H 2 0)(av er age particle diameter: 6 urn) 
was used in place of hydrotalcite (6MgOAl 2 03-H 2 0). 

This expanded material had a degree of expansion of 1 .2 times. 

EVALUATION 

Flame retardancy of the expanded materials obtained in Experiments 1 through 6 above 
was evaluated in the same method as described on page 32 of the specification of the present 
invention. 

The degree of expansion was determined by the following equation. 

Degree of expa* S ion=(densitv of sheet before expansion) / (density of expanded materia.) 
= I /(relative density). 

The results obtained in Experiments 1 through 6 above are shown in the Table below 
together with the results obtained in Examples 7, 8 and 9 of the present application. 
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Metai nydroxide 
(Average particle diameter) 


' Flame retardancy 




Degree of 
expansion 
(Times) 


Experiment 1 


Al 2 O 3 (0.6^m) 




Unacceptable 


1.4 


Experiment 2 


Al 2 O 3 (8.0nm) 


Unacceptable 


2.2 


Experiment 3 


Al 2 0 3 (25.0 urn) 


Unacceptable 


6.0 


Experiment 4 


MgONiOtbO CO 7 iim^ 


Acceptable 


33 


Experiment 5 


6MgO'Al203*H 2 0 (0.5 jxm) 


Unacceptable 


5.6 


Experiment 6 


3MgC0 3 -Mg(OH) 2 -3H 2 0 (6 urn) 


Unacceptable 


1.2 


Example 7 


MgO-2nO-H 2 O(1.0 M m) 


Acceptable 


25 


Example 8 


MgOZnOH 2 0 (L0 pm) + a 


Acceptable 


13 


Example 9 


MgO*ZnO-H 2 0 (0.5 ixm) 


Acceptable 


19 



a: Ethylenebispentabromodiphenyl 
Experiments 1-3 and 5-6: Comparison 
Experiment 4 : Invention 



As is apparent from the results shown in the above Table, use of the specific metal 
hydroxide in a microporous soundproofing material can satisfy flame retardancy of the material 
and can also remarkably increase a degree of expansion of an expanded material. 

The unexpectedly superior results are attributed to the following. In a production method 
of an expanded material using an insert gas as an expanding agent as in the present invention, the 
insert gas vaporizes together with rapid pressure drop, resulting in growth of pores. In such a 
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materials 
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